II. Circuit design
The schematic of our SiGe multi-band micromxier is depicted in Fig. 1 . A single-to-differential stage is constructed with Q5, Q6, Q7 and two resistors, R1 and R2. The common-base-biased Q5 and common-emitterbiased Q7 provide equal but out of phase transconductance gain when Q6 and Q7 are connected as a current mirror. The common base configuration possesses good frequency response while the speed of common-emitter-configured Q7 is improved drastically by adding the low impedance diode-connected Q6 at the input of common-emitter-configured Q7. Thus, the single-to-differential stage in Fig. 1 is very suitable for high frequency operation. The single-to-differential stage not only can turn a single-ended signal into two balanced signals but also facilitate the input RF impedance matching. The resistance looking into point A at RF input in Fig. 1 is equal to the parallel combination of the R1-Q5 branch and the R2-Q6 branch. The resistance looking into the R1-Q5 branch is the sum of R1 (24 Ω) and 1/g m5 (69 Ω), where g m5 the transconductance of Q5. The resistance looking into the R2-Q6 branch is the sum of R2 (24 Ω) and 1/g m6 (69 Ω), where g m6 the transconductance of Q6. Therefore an input resistance of approximately 50 ohm at point A can be achieved by choosing appropriate biases of Q5, Q6 and Q7. Note that the bias-current source in a conventional Gilbert mixer contributes noise and deteriorates the common mode rejection ratio rapidly at high frequency. In contrast, the single-to-differential input stage in Gilbert micromixer renders good frequency response and eliminates the need for common mode rejection needed in a conventional Gilbert mixer. Current-injection-bias technique is applied in Fig.1 to enhance the conversion gain of the mixer. The single-to-differential technique is also applied in the LO input and a CMOS differential amplifier is used to convert the differential IF signal to single ended signal. 
III. Results and discussions
The micromixer is implemented with 0.8 µm SiGe BiCMOS process. The die photo of the fabricated SiGe micromixer is shown in Fig. 2 . On-wafer measurement is performed. The supply voltage is 3.3 V and the whole circuit only consumes a very small dc power of 13.2 mW.
The voltage conversion gain was found to reach a maximum value of 26 dB when the LO power is about Fig.5 . The LO-IF isolation is 26, 32 and 30 dB at frequencies of 2.4, 5.2 and 5.7 GHz, respectively. The LO-IF isolation achieved is better than the previous value of 27 dB at 5.7GHz obtained from a conventional Gilbert mixer [1] . The LO-RF isolation is 48, 48 and 47 dB at frequencies of 2.4, 5.2 and 5.7 GHz, respectively. The RF-IF isolation is 25, 28, and 29 dB at frequencies of 2.4, 5.2 and 5.7 GHz, respectively. Clearly isolation characteristics of the micromixer are quite satisfactory. 
VI. Conclusion
Micromixer is demonstrated in SiGe BiCMOS technology for multi-band WLAN. The intrinsic wideband matching charactertics of the micro-mixer make it very suitable for multi-band applications. Conversion gains of 32, 26 and 25 dB at frequencies of 2.4, 5.2 and 5.7 GHz, respectively, are obtained. Good isolation and linearity are also achieved. 
